In many cases, a company's capital investment decision is not a one-off "yes/no", but occurs as a result of a sequence of decisions of a more preliminary nature. Major resource investment projects, for example, typically have to pass several "feasibility" tests before companies fully commit to them. Accordingly, there is an "investment pipeline" of projects. In this study, we examine the stock-market reaction to announcements of the progress of investment projects as they flow down the pipeline. Using a sample of Australian stocks in the resources sector, we find substantial positive abnormal returns when firms announce a change in the status of their planned projects. Interestingly, the magnitude of reaction varies substantially with the location of the project in the pipeline (such as the project being "committed", "under construction" and "completed"). These results reveal the value-enhancing effects of the market being informed of projects in the later stages of the investment pipeline. Further analysis shows that larger stock-market reactions tend to be associated with bigger projects, smaller firms and those with lower free cash flow.
Introduction
The recent rise of the Australian resources sector has attracted much attention from the financial sector, macroeconomists and the media. Undoubtedly, the boom in this sector has enhanced mining-company profitability, lead to substantial investment in new projects and kept the Australian economy more buoyant than would otherwise be the case. The benefits of the boom are widely distributed throughout the economy by several mechanisms. First, there is the direct and indirect stimulus to activities in the resources sector and supplying industries. Second, higher royalties, taxes and charges paid by the sector, their employees and shareholders enable government to provide more public services and (possibly) keep other taxes from rising. Third, the Australian dollar has appreciated, which increases real incomes by lowering the cost of imports. On the other hand, the boom also has negative effects on other exporters and firms in the import-competing sector due to Gregory (1976) effects or the "Dutch disease". These are the most widely cited ways in which the boom works its way through the economy.
1 A less widely appreciated mechanism is the wealth effect coming from the higher prices of mining companies' shares. An objective of this research is to explore the magnitude of the price impact associated with the development of resource projects using a sample of more than 300 resource project announcements made by Australian firms over the last ten years.
Compared with most other types of capital investments, resource projects have a unique feature, viz., their staged and sequential nature. Resource projects usually have to pass through several "feasibility" tests before companies fully commit to them. Accordingly, projects flow down an "investment pipeline" that comprises several distinct parts: Projects are located in the pipeline by being described as being "possible", "under consideration", "committed", "under construction", "completed"
or "deleted". These stages are well understood by the sector of financial markets; and importantly this information about the status of projects is usually made public by resource companies. We use the rich data contained in the Investment Monitor, published by Deloitte Access Economics, to conduct an event study to investigate the stock market reaction to announcements that projects have moved down the pipeline.
Accordingly, a second objective of this research is to study the workings of the investment pipeline and the value investors place on early announcements of projects.
1 Resource booms are an important reoccurring feature of the Australian economy. For an assessment of the most recent boom on the marcoeconomy, see Battellino (2010) .
Previous research has established that the stock market reacts strongly and spontaneously to announcements of significant capital investment decisions, a finding consistent with capital market efficiency. 2 However, prior research on this issue is built on the premise that capital investments are "one-off" events. By contrast, we emphasise that capital investments involve a series of decisions and, potentially, every major step in the project planning process can impact on the company's share price.
This is consistent with the seminal paper by Pindyck (1991) who posits that rather than being discrete decisions, investments in fact take place in stages that must be carried out in sequence, so that every stage in the evolution of projects plays a role in determining the future cash flow. To the extent that a firm's stock price is an aggregate indicator of its expected future cash flow, it follows that stock price may respond not only to the final investment decision, but also to preliminary developments that take place prior to the final one. Consistent with this prediction, we document substantial market reaction around the announcements of resource project developments. Importantly, we find different market reactions for projects in different stages of the pipeline, which reveals the value of this information.
Having established the market reaction, we then analyse the underlying economic factors that drive this result. At least two sources emerge from the literature that may explain why project announcements can translate into stock prices. First, there is the investment opportunities idea of Chung et al. (1998) , Burton et al. (1999) and Del Brio et al. (2003) , among others, whereby market reactions are stronger for firms with high-quality investment opportunities. The reason is that these firms are more likely to undertake positive net present value (NPV) projects. Second, Jensen (1986) proposes that excessive free cash flow may provide incentives for managers to undertake negative NPV projects, while the use of external financing strengthens market monitoring for managers and thereby leads to positive NPV projects.
Consequently, market reaction is expected to be stronger for firms with less free cash flow. However, empirical evidence in this perspective is still inconclusive with supporting results for the US (Vogt, 1997) and the Spain (Del Brio et al., 2003) , but 2 Starting from McConnell and Muscarella (1985) , the literature has shown the substantial linkages between capital expenditure announcements and the reaction of stock prices. In this work, stock prices are found to react positively to an increase in unexpected capital expenditures. Subsequent studies such as Statman and Sepe (1989) and Alli et al. (1991) show that announcements that individual projects have been terminated contribute to stock prices in the United States. More recent studies such as Blose and Shieh (1997) , Chung et al. (1998) and Del Brio et al. (2003) attempt to uncover the causes of differential market reactions to announcements of a similar nature.
insignificant results for Singapore (Chen et al., 1997 (Chen et al., , 2000 . We find evidence in support of the free cash flow theory, but not the investment opportunities hypothesis.
The remainder of the paper is organized as follows. Section 2 describes the basic source of the data, the Investment Monitor, published by Deloitte Access Economics, and elaborates the research methodology. Section 3 investigates the stock market reactions, and Section 4 analyses the determinants of abnormal returns in terms of the characteristics of the firms and projects. Section 5 concludes.
Data and Methodology
The main objective of this paper is to use the stock market to analyse the value of resource projects. We do this by investigating the stock-price reaction around the time at which project announcements are made. We construct a sample consisting of announcements regarding the progress of resource projects of companies listed on the Australian Securities Exchange (ASX) over the period 2001 to 2010. This section describes these matters.
The Investment Monitor
A rich source of information on recent Australian investment projects is provided by the Investment Monitor (hereafter, IM), a quarterly publication produced by the economic consultancy firm, Deloitte Access Economics. This publication lists all Australian investment projects costing more than $A20m and covers private and public non-residential building, civil and engineering construction, and equipment investment projects in all industries. The emphasis is on discrete projects where capital expenditure is confined to a single location or purpose, rather than a large number of separate small scale capital investment. Each project in the IM is assigned a unique record number so that it can be tracked over future editions of the publication. The recorded information is the firm to which the project belongs, the capital expenditure of the project, a brief statement of the project (e.g. "Gold and
Copper mine, Prominent Hill"), date started, date completed, the industry classification and the number of individuals employed in the construction and operation phases of the project. Importantly, also recorded is the status of each project, defined as: (1) possible, (2) under consideration, (3) committed, (4) under construction, (5) completed, and (6) deleted. In this paper, we focus on resource investment projects in the mining and energy industries. The undertaking of a resource project consists of several preliminary steps, which can be thought of as an investment "pipeline". It could start with either the discovery of an ore body or the acquisition of a project, and then lead onto an early planning stage, or what is known as a "scoping study". Then, several feasibility studies are conducted to obtain the approval from the board of the company and relevant government departments. The necessary funding for the project is then secured. Only after that stage does construction take place and the project becomes operational. In contrast to other types of investment projects, resource projects occur in distinct stages that must be carried out sequentially, and the financing of these projects tends to rely on equity rather than debt. Thus, resource projects would seem to provide a good opportunity to measure the stock market reaction to announcements of changes in their status.
An Event
ASX Listing Rules require that once a company becomes aware of any information that a reasonable person would expect to have a material effect on the price or value of the company's securities, it must immediately inform the ASX.
These ASX announcements would be one way that the IM updates their database.
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In this paper, we track the evolution of resource projects that are developed by publicly listed companies. We regard the announcement that a project has moved into a new state as "an event" and examine the stock market reaction around this time.
Data Collection Procedures
As mentioned above, the data used in this study refer to ASX listed firms that • Identify the search period: Using the IM, we identify the quarter in which the project enters into a new state as the searching period. To allow for lags in the updating of the IM, we expand the searching period from one quarter to three quarters, the current and preceding two quarters.
• Search for the announcements: As mentioned above, IM records the firm name, the project name, the location and the product. We use this project name as a keyword to search for the relevant announcement in the Signal G database.
This search is carried out for the current quarter and the preceding two quarters.
• Missing observations: If we cannot find the relevant announcement by using the above steps, we regard this as a missing observation.
Data Description
To give a feel for the nature of the projects, we deal with about 50% of the projects and 36% of the events. Table 4 presents the number and cost of projects by industry. As can be seen, oil and gas projects have the highest average cost at more than $1b; then come iron ore projects at $956m. Iron ore, gold and oil and gas projects account for approximate 50% (75%) of the total number (cost). Table 5 reports the immediate "history" of events by giving their distribution by "origin" and "destination". For example, the entry in the first row and second column, 45, means that 45 new projects first enter the IM in the possible state. As can be seen, most projects enter the IM in the consideration state and others are concentrated in the possible and committed states. Each of the largest entries in rows 2-5 are on the main diagonal, which means the most common event is a one-step progression of projects down the investment pipeline. Table 6 shows descriptive statistics of the sample. Each firm owns, on average, 1.6 projects and makes 2.2 announcements, which means each project is associated with about 1.4 announcements. The maximum number of announcements by any one firm (project) is 20 (4). From Figure 1 , it can be seen that while the mean project cost is $575m, there are many that cost less than $100m. Projects costing more than $1b usually relate to oil and gas or iron ore developments. Figure 2 shows that the distribution of market capitalisation is not dissimilar to that of project cost, which points to the importance of single-project firms. To further explore this, Figure 3 gives the distribution of the project-cost-to-firm-size ratio. There is substantial dispersion, with spikes at 0.5 and 5+. But if we use the median as a measure of central tendency, on average projects cost about 30% of capitalisation.
The Value of Information
When a company announces that it is going to undertake a substantial project, it could be reasonable to suppose investors reappraise the company's prospects and revise (upward or downward) their expectations of the future profitability. The change in the company's stock price then measures the value of this reappraisal. We use the event study methodology to isolate that part of the price change attributable to the announcement of the project.
The methodology involves the following elements:
• Expected returns: We estimate a one-factor market model regression of the following form (1) a 110-day window that starts 120 days before the event (day 0) and ends 10 days before, which we write as [-120,-10 ].
• Abnormal returns: If market model is correctly specified, the disturbance term of model (1) captures new information about the company that hits the market.
Therefore, the impact of new information is the abnormal return, the difference between actual and expected returns, which can be estimated as
, where the hats denote estimates.
• 
The Abnormal Returns
This section analyses the patterns of the abnormal returns associated with changes in the status of the projects.
Daily Abnormal Returns
In Panel A of Table 7 , we report information on the daily abnormal returns surrounding the announcement day. These returns are averaged over events. We start by examining the stock-market response for all 301 events and column 2 of this table contains the results. The sixth element of this column is the average abnormal return on the announcement day, which is 1.66% and significant at the 1% level.
Furthermore, the median announcement day abnormal return is 1.05% and 65% of the announcement effects are positive, indicating that returns are not driven by outlier observations. Thus, shareholders of our sample firms experience significant wealth gains from announcements of projects moving down the investment pipeline. The elements above and below the sixth element in column 2 indicate that there are no significant abnormal returns preceding or following the announcement day. The only exception to this rule is the fourth day after the announcement. Thus, on average, there is no substantial information "leakage" before announcements and no subsequent substantial price "reversal" after announcements.
Panel F of Figure 4 is a plot of the time profile of the daily abnormal returns for all projects. That is, it is a plot of the elements of Panel A of column 2 of Table 7 . As can be seen, the abnormal returns spike on the announcement day. Our finding of significantly positive abnormal returns on the event day is broadly consistent with previous findings; but the magnitude of our finding (1.66%) is greater than that found in related previous research. For example, Chan et al. (1995) report that the average 2-day abnormal return associated with business expansions from 85 observations is 0.69%, while Burton et al. (1999) find that the average 2-day abnormal return of nonimmediate cash-generating investments from 68 observations is 0.5%. We suggest that two reasons lead to this difference. Firstly, in contrast to the prior literature that focuses more on the impact of discrete capital investment decisions, this study concentrates on the lifecycle of investment projects. We investigate the stock market reaction to announcements regarding not only the final investment decision ("committed"), but also the more preliminary decisions in the process ("possible", "under consideration"). In our sample, the mean 3-day abnormal return for the "committed" state, which means companies make the final investment decision, is 1.07%. This result is very similar to that reported by Burton et al. (1999) . Secondly, the strong demand of resource commodities over the decade under investigation lead to buoyant prices. The reaction to the announcements of new capital investments made by companies may be interpreted as a signal that informed opinion expects continued buoyancy of prices and higher future profits.
In order to further study price reaction, we partition the whole sample into five categories by project state, "possible", "consideration", "committed", "construction"
and "completion". The box in panel A of Table 7 refers to the announcement day reactions by state. These results show that average abnormal returns on the announcement day are positive in all states, but different. We find statistically significant returns for the possible, consideration and completed states. These returns are 2.44%, 2.52% and 2.01%, respectively. In contrast, the returns for the committed and construction states are not significant. The elements above and below the box indicate that there are no significant abnormal returns prior to or after the announcement day, except for the construction state the day before the announcement.
The abnormal returns of committed and construction states on the event day are less than those on the preceding day, which could imply that some information leakage takes place here. Panels A-E of Figure 4 plot the returns for the five states.
Cumulative Abnormal Returns
We employ different event windows to calculate the cumulative abnormal returns so as to shed further light on the impact of the announcements. We again use the notation [x, y] The first entry in column 2 of Panel B of Table 7 shows that for the all events the average 3-day cumulative abnormal return is 2.35%, which is significant.
Cumulative abnormal returns of pre-event and post-event are not significant. For the entire period [-10, +10] , the mean abnormal return is 1.29%, which is not significant.
However, the other columns of Panel B reveal that the average cumulative abnormal returns differ by project state as follows:
• Possible: The announcements of projects moving into the possible stage are associated with significant average 3-day cumulative abnormal return of 1.92%, whilst over the post-event period [+1, +10], the cumulative abnormal return is significantly negative. That is, at the initial stage of projects, even though investors react positively to these announcements on the event day, stock prices swiftly reverse after the announcements. Finally, the whole period cumulative abnormal return [-10, +10 ] is close to zero.
• Consideration: The average 3-day cumulative abnormal return of the consideration state is 2.68% and significant, and the whole-period cumulative abnormal return is still positive (2.38%). This finding is in contrast to the results for the possible state discussed above. According to Clements et al. (2011) , a project in the consideration state has on average a higher probability of ultimately being completed than one in the possible state. The higher survival rate is likely to give investors greater confidence in the ultimate success of firms with a project classified as "under consideration". From financial theory, the value of a firm changes as the stock market receives general or firm-specific information that changes expectations about future cash flows. Thus, the substantial cumulative abnormal returns for firms with projects in the consideration state could reflect a perception of reduced risk.
• Committed: In contrast to the possible and consideration states, when projects move into the committed state, the stock market does not have an apparent reaction around the announcement period. The pre-event period [-10,-1], however, is associated with a significant positive cumulative abnormal return of 2.00%, which indicates that somehow the information has already leaked before the disclosure of the announcement. This pre-event cumulative abnormal return is the largest one among the five states.
• Construction and completed: As firm value increases with a firmer expectation of higher future cash flow, the stock market should react more positively when investment opportunities become more certain. Consistent with this expectation, the 3-day cumulative returns around announcements that projects have moved to the construction and completed states are the highest (or equal highest) across all states.
5 Figure 5 gives the distribution of the cumulative abnormal returns for all states.
As can be seen, the distribution in Panels A and B seems to be not too far from symmetric, but in all for cases there is substantial dispersion. By multiplying the abnormal return by the corresponding firm's market capitalisation, we obtain the dollar value of wealth creation for shareholders. Figure 6 plots this wealth created in the 3-day event window. As can be seen from Panel A, more than 50% of announcements generate wealth, and the total is approximately $23 billion. Nearly one-half of this stems from projects that enter the construction phase (Panel E). Table   10 summarises wealth creation on the event day and over short and long run horizons.
There are three noteworthy features: First, column 6 of Panels A and B shows that wealth created in the short term is substantially larger than that on the event day;
presumably, the reason is that the 3-day event window tends to avoid issues of late announcements and information leakage. Second, Panels B and C show (again) that projects entering the construction phase create the most value. Third, over long term, most of the short-term value generated disappears except for the construction state.
5 To examine the robustness of the findings, we investigate alternatives for the computation of abnormal returns. First, we employ market-adjusted returns, − it mt R R . Table 8 reports the results which are broadly consistent with the findings in Table 7 . Interestingly, in the pre-event and entire event window, most mean returns become significant, which implies possible information leakage and the substantial wealth creation. Second, we extend the estimation window from 110 trading days to 240 trading days, [-250,-10] , to calculate the abnormal returns. The results are reported in Table 9 . Compared with Table 7 , the abnormal returns are now larger and more significant. It is to be noted that the post-event average cumulative abnormal return of the possible state is -3.04%, compared with -2.75% in Table 7 , which further confirms the existence of the price reversal for projects in this state.
Differences between States
According to the results analysed above, the abnormal returns and cumulative abnormal returns of different states are distinct. However, are they statistically different and, if so, why? In this sub-section, we analyse this issue.
Panel C of Table 7 employs the information of Panels A and B to obtain the mean return differences across the five states. These differences are presented in the form of three skew-symmetric matrices. For example, Part (i) of the panel refers to event day returns and compares the mean returns associated with the state indicated by the row label and the state indicated by the column. Taking the entry -0.08% in the possible row and consideration column, this is the difference between the event-day abnormal return for the possible state, 2.44%, from the sixth entry of column 3 of Panel A of the table, and the corresponding entry for the consideration state 2.52%, from column 4 of the same row. As this -0.08% difference has a standard error of 1.34%, it is not significantly less than zero, which means that the impact of announcements of project moving into the possible state is not significantly weaker than that of the consideration state. The other elements of Panel C are similarly interpreted and one-tailed t-tests can be used to test the hypothesis that these differences are greater or less than zero.
The key result for Part (i) of panel C is contained in the row for the committed state, row 3. As can be seen, all elements here are negative and significant except one. This means that announcing that a project enters into the committed state is less important than all others on the event day. Part (ii) shows that in broad outline, the above result carries over to the 3-day window. The differences between row 3 of Part (i) and Part (ii) are (a) the mean difference between the committed state and the possible state becomes insignificant and (b) the difference between the committed state and the construction state becomes significant. No elements of Part (iii), which refers to the 21-day window, are significant. Thus, over the longer term, no state is statistically different from any other.
The above results can be summarised as follows:
• Around the announcement day, the impact of announcements that projects enter into the consideration and completed states outweighs that of projects entering the committed state. We suggest that the possible information leakage of the committed state (which has the largest pre-event cumulative abnormal return among the five states) results in these significant differences.
• Over the longer term, there is no significant effect of different states on stock-price reactions.
The Role of Firm and Project Characteristics
To enhance the understanding of the market reaction around project announcements, in this section we analyse the impact of the characteristics of firms and projects by considering:
• The number of partners in the project. We differentiate projects operated as a joint venture and those that are not. A large body of research on capital investment suggests that the stock market reactions to joint venture projects are different to those for non-joint venture projects.
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• The industry. We consider the industry to which a project will belong when completed.
• Investment opportunities. Previous studies have documented that the stock market reaction to capital investment decisions depends largely on the market's assessment about the quality of the firm's investment opportunities.
7 Following these studies, we shall use Tobin's q, defined as
q E L / A , where for firm i at the time t, it E and it L are the market value of equity and the book value of current liabilities, respectively, and it A is the book value of total assets. 8 We distinguish between firms with low and high q values.
• Free cash flow. According to Jensen (1986) , free cash flow plays a critical role in explaining the market reaction to capital investment announcements.
This theory states that firms with a high-free-cash-flow tend to finance non- . This is the mean return that was previously reported in Section 3. The second element in this column is the mean 3-day cumulative abnormal return for energy projects, which is 1.51% and significant.
The next element in the same row is the difference between the mean return for mining and that for the energy industry, 1.19%. As this is significant greater than zero under a one-tailed t-test, we conclude that mining projects yield higher abnormal returns than do energy projects. Similarly, the returns for projects that are not JVs and whose owner has a low free cash flow are significantly higher than those not in this category. Tobin's q is not significant. Panels B and C of the table redo the analysis for before and after the event day. The only significant effect is for JV projects during the post-event period. In Panel D, we use the 21-day returns and find no significant impact of firm and project characteristics. The coefficient of this ratio is significant in three out of six cases and is of the order of one half; the exception is for announcements that projects have been completed, where the coefficient about 2. Thus, in most cases the elasticity of the share price with respect to project cost is about 0.5, while the firm size elasticity is -0.5.
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The results of this section can be summarised as follows: First, some firm/project characteristics are important determinants of the stock market reaction.
Announcements of mining projects, as opposed to energy, tend to generate higher returns, while those pertaining to projects that are joint ventures and firms with high free cash flow are lower. Second, the market reaction also increases with project size and decreases with firm size. Relative project size (that is, the ratio of project size/firm size) drives excess returns with an elasticity of about 0.5.
Summary and Conclusion
Many large investment projects pass a number of preliminary tests before obtaining the final go-ahead decision by the company. But information on these preliminary tests is usually internal to the company and not made public. By contrast, resource companies (mining and energy) release this information with their projects classified as "possible", "under consideration", "committed", "under construction", "completed" or "deleted". As projects move from one stage to another, they can be thought of as flowing down the "investment pipeline".
Using information from Deloitte Access Economics' Investment Monitor to identify more than 300 announcements by Australian resource companies on changes in the location of their projects in the investment pipeline, we studied the value imputed to the release of this information by the capital market. We found substantial market reactions with abnormal returns that are both statistically and economically 10 We also added dummy variables for each state and found that the results of Table 10 are mainly unaffected.
significant. For example, the average 3-day cumulative abnormal return is 2.35%.
This translates into approximately $23b of wealth created for shareholders, which is about 20% of the cost of the projects. The market seems to discount announcements that projects are in the early stages of the pipeline (the "possible" and "under consideration" stages); later stages are more valuable. We also analysed the underlying economic factors that drive market responses to the announcements. The number of partners in the project (whether or not it is a joint venture), its industry (mining versus energy), and the free cash flow of the firm involved were found to be significant determinants. Additionally, higher returns were associated with a smaller firm size and larger project size.
This research is ongoing and there are several possible extensions including:
• Some companies have multiple projects, while some projects involve multiple announcements. Are there any fixed effects that capture the idea that some companies are better project managers than others, for example?
• When moving down the investment pipeline, some projects skip states. Are there any special characteristics of these projects?
• Some projects experience large cost escalations over their lives. What role does this play on returns?
• How does the market react to projects that are deleted from the Investment Monitor's list? Relatedly, do these projects fail for all time, or just get "shelved" to be resurrected when the next boom comes around? Projects which have been announced, but where no early decision on whether to proceed with the project is likely.
Under consideration
Where a decision whether to proceed with the project is expected in the reasonably near future.
3. Committed A decision to proceed has been announced but construction has not yet started.
Under construction
Work has commenced on the project.
Completed
Completed in the current quarter.
6. Deleted Deleted in the current quarter.
Source: Deloitte Access Economics Investment Monitor, September 2010. 2. In Panels B and C, the notation "[x,y]" for the event window means the window opens and closes x and y days before and after the event, respectively. Note: This figure is the distribution of firm size measured by market capitalisation at the time of announcement. For firms with multiple announcements, we use average market capitalisation. Notes: 1. This figure gives the increased market capitalization of firms around the event announcement, using a 3-day event window. 2. The vertical scale is geometric. 
